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PRATYLENCHUS AND RADOPHOLUS SPECIES IN AGRICULTURAL SOILS AND
NATIVE VEGETATION IN SOUTHERN AUSTRALIA

by IAN T, Riey” & Wiv. M. Wours'

Summary

Ricey, I T0 & Wours, W M, (2000) Praevlencles and Radopholus species in agriculiural soils and native
vegelation in southern Australio. Trans. R Soc. S. Aust. 125(2), 147-153. 30 November, 2001,

Pratvienchus species were found in 105 and Radopholus species in five of 284 samples taken from agricultural
soils and native vegetation in areas of southern Australia. Pratylenchus crenatus (2 samples), Pueglecriy (809,
P penetrans (3), P2 scribnert (1), teres (100, P thornei (13), Radopholus nativies (4 and R. crenans (1) were
identified. Pratvlenchus teres has not previously been recorded in Ausiralia and its widespread occurrenice in
agricultural soils tn Western Australia may have important imiplications for crop production. Morphometries and
dingnostic Teatures for 2 teres are presented o facilitate its distinetion from the morphologically similar 12

thornei,

Ky Worns: Nematoda, Prarvienchus. Rudopholis, distribution, species diversity. Prarvienchus teres,

Introduction

Prawvlenchus Filipjev, 1936 consists ol migratory
endoparusitic nematodes that Teed in the raots ol
plants and are important pests ol drylund agriculture
in southern  Australin,  Pratvlenchus jeglectis
(Rensch, 1924y Filipjev & Schuurmans Stekhoven,
1941 and P thornei Sher & Allen, 1953 have been
identilied as important pest species in south-edstern
Australia and have been the subject of much rescarch
since the late 1980s (Vanstone 1991 Taheri et al.
1994 FFarst ef al, 1995; Potter ¢t al. 1998; Yanstone
et al. 1998; Nicol et al. 1999; Taylor et al. 1999,
Hollaway et af. 2000}, In response (o the findings ol
this rescarch, interest developed in determining the
signilicance ol Pratylenclins in Western Australia
(WA). This prompied an extensive survey ol the
wheat growing areas ol that State (Riley & Kelly in
press). This survey revealed that potentially yield-
limiting populations ol" P ueglectus and P twornei
aceurred in much of the WA wheatbelt. In addition,

the stady Tound an unexpectedly hgh level ol

Pratylenchus species diversity. Although P neglecuy
was most commonly detected, populations identilied
as I brachyurus (Godfrey. 1929) Filipjev &
Schuurmans Stekhoven, 1941, P penetrans (Cobb,
1917) Filipjev & Schuurmans Stekhoven, 1941, P
scribperi Steiner in Sherbakoll” & Stanley, 1943, £
thornei, P zeae Graham, 1951 and an undescribed
species similar to P thornei were also Tound.
Concurrently with this survey, Radopliolis nativies
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Sher, 1986 was Tound in 10 ol 300 diagnostic
sumples with migratory endopurasitic nematodes
(Riley & Kelly 2001), further highlighting the
diversity ol migratory endoparasites in cropping
arcas of WA.

The species diversity in WA has signilicant
ramifications because, until now, all elTorts 1a
establish resistance ol crop species and cultivars
grown in southern Australia have been limited 1a P
neglectus and P thornei (Taylor et al. 2000;
Hollaway et al. 2000). Also DNA  hascd
yuantilication ol root lesian nematodes in cropping
soils, provided initially by the South Australian
Rescarch and Development Institute (SARDI) and
now by C-Qnetec Diagnostics (a divisian of Aventis
CropScicence) is restricted to £ neglectns and P
thornei, The work ol Taylor, Hollaway and their
cowarkers hus already shown that resistance to either
Poneglectus or Potlornei docs not always provide
resistance 10 the other (Taylor ez af. 2000: Hollaway
et al. 2000). This means that successlul management
ol P neglectus and P thornei could be undermined
by a shilt (o predominance ol other Pratvienctu
species Tor which the crops grown are not resistunt.
It is, therefore, importunt that in papulation
moniloring ull Pratylenclins species oceurring in
cultivated fields and native vegetation in agricultural
arcas are identified, cither by conventional diagnosis
or DNA tests, so that ellective options can be
determined for sustainahle management.

Taxonomists examined only a limited quantity of
material Iram the carlier survey in WA (Riley &
Kelly in press). Combined with the limited number
and nature of surveys [or Pravienchus in south-
castern Australia, this means that the diversity ol
species of Prairvienclurs in southern Australia is
lurgely unknown. For the present study soil and root
sumples were therefore collected in arcas ol southern
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Australis Tor thie eateacvon o Prayvleoddins spp.and
theit identiteation by desiled  eonpliological
exdruption ol mamphomciical - companson, and - Lo
|1|\.\~|(|\: adelilyonul Tdardytion on gcngl“‘lplliciﬂ
destorbution: The eesibis are presented sud discussed
helow

Malertuls und Methods

Soil sl voor samples sere abgoned in-dey Lol
croppore areas of the southern Sttes o omnkiod
Anstrilie e September and Ociober, 1999 T Somth
Austrnlin (SAL 173 samples were collected Trony 49
sies md e WAL 102 samples Trom 38 sifes, Siles
weee generslly cultivined Tields wady adgacem patve
verctation, Theety five pee cent of ihe snples Trom
SAand 485 Lo WA were collected Trom culiivined
felds, Samples Tram coltvaled  soils  were
compiosites al dBout sis subsamples ol s and soil
(o 1O i deepy and samples fromasiive vegetabinn
were mostly collected wdjaeent o single plants. Sites
o SA wene selected alang public access joules
praviding reasonible eoverage o the maim wheat
prosviig fepions vize Mieray Matblee, Mid Noth,
Yorke Pennssula and Fyre feninsula In WAL &
propoction of Hhe sites visted i been jdentificvd
previously us potentiolly having species other tan £
uegdectey il 14 thoraeds other sumples wene
collected ivareas where the greatest species diveesity
was knoswn o oceur. A Turther ajne samples Tiom
eight sites Teont cropping arcas 10 Victona (Yic,)
were provided By G Hollaway (Agricaliure Vico,

Neptolides were estracted frontsoil by et <jeving
(35w and oz Tlotdtion (Wonts & Sher 1971)
and fram ronts i a sty cabmel (Southey 14986,
Nenmtodes ware heat killed, fised i Toemashn angd
movnted e plycerod o mieroseopie ¢mmidion
(Waonts & Shee (971

Results

Pranvlenchs species were Touml m 105 siaples
and v luded 2 crenarns Vool 1960, Py neglecting 1
poencreans, Poseribmeri, 1 teres Klan & Singh. (973
and 22 (e Clable Th Same popnlitions conld not
P dentibied toospedies Tevel because al lack ol
adalls o ohscared elaracters. Althangh san
Praccdens iy species waee Tound o pative
veretation. mast were presaid i enliivabed sonls
assoctited with tield eraps, pasture ar weeds. Tn SA,
where nahive vegetation swas ke Horoughly
sannpled, dieee olihe Tonr species collected waerd alsa
fognd 1 these Tess disturbed iabitins.

Pratdenclas crenenns wos Tound v only 1w
satphes both T wheat Helds pear Wesimers ind
Willuserin Vie These Tocahiies are i 600700
il zone, w rone ot sampled i WA aml SA.

Peaiclncting weglecins was the most common
species e SAL buing Tl p 95% ot ihe
Prenvlenchins popmlalions sompled o tHial St
Alilsougly 22 pepdectns o comstdered fo e (hie mosl
comiop species i cropping drcas nl WA (Riley &
Kelly i presshe aur saonpling patposeligly tocised
on eas wWhere his spedies was hiown To be less
comisi, so 12 peglecis was funnd woaly St ol
Fratvienchas  popolations  sampled i WAL
Deatvliachns westectns was foond 1o most wraps
meluding sonwe fhad are considered poor ar o iests
vize Held pea. Jupm and verch tTaylor ez al, 2000
Prarelenebas neglrens was ilsa Tomd i Vi

Pratylenchny . pesetris wis folel m s
vepelation al one sile in SA wd o nanos-heated
Tupin crop Chaynans aagisigoling 100 and associied
weedy hrassien ine WA,

Pratvlenchs serlbuerr sy tonnd me only one
sample of barley rools Tionn S AL DBut fhere were v
sprectnens  and (heidentilecanon s someslil
(HICYIRTT

Franglenenns teres was fonad only i WA where i
wits e tiost conmien of the species catlecied (09
of popnlationsd 10 wis Tonid inassacition with A
Poad e of planr species viz o caneln, v
plants, oat, pastare plants. virtons weeds il wheat
Given that his is a0 now record don Awsiiaha,
measurenientsare provided CTable ) 1or canparison
with earlior descriptions and - deagrane toe show
g, 1y some dillerence 1vom ' thorned. the species
1ot closely resembles.

Proavlenclins Hiorre was tosnd in e thyee Stes.
st ly i crapming senls bot also i gafive vegelaion
in SA Notbly, it sas collected inassociation wh
ficld pea ond lentl. bailr craps considered 1o b
resistant Hlollaway of af. 20000 This may represan
auryover From the previoas seison, Fredylenddnes
ihewrner was Touad inoaorelatively minor proporhon
(74 o Pravlenclins popubints i SAL where
smples were colleered iove raidomly, e WA,
ghour 249 of samples had 2 dacaei in this s
Ihely o rellect the differem samiplimg ciiena.

Miacd populadions of Foneglects and 1 thorinei
weve Totngd i O siiples (4 sites) iom SA qnd 2
sanples B WAL Therelore weore Ahan hall The
P dhrner populavions detected oveurved
comgunetion with 1 peglecins. Aparl Trome the
incertain vedord ol 0 seriimeri wlhielt was
assogigled with 0 oeglecins, o ol the othel
spevies was Jogil by iised populiions

Heterederd ayvenen Wollenweber, TO2.0mules ware
alsoy esbracted Trom swhest aad biarley (oot sysiems
Drvna 12 sites 01 SAC I all cases, (hey oveuned i
ansonngivny vt £ peglorrs and i one case with i
mised poplation o 1 opegdeens and D dnoned.
Lot sod er v wits e Tonod e WAL this iy
consistent with the finding of Riley & Kelly 1
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Anterjor el 1t

Ao B Prnleacting thore. .
Povaerior eml. C U Pradenehas ieves, C. Anteriar end., D,
Posterior end, L Lail eomtnos varization. Scale b= 20,

Lig, 1.

presshthal 74 avene is not comman in that Stane,

Redaplielns vatives and - Radoplinlus crenatiy
Cothrun. 1971 were Tound i native vegelalion: 1w o
samples ¢ich ol R sathvus m SA and WA and one
sample ol R erenatny in WAL One R netivos
populition from SA accurred in association with /4
acglecins. Alhough R, netivias was nol Tound in
cropping soils, as reported by Riley & Kelly (2001,
a sl namber of Radophefus juveniles was Tound
ab the sanwe site: near Wyalkaichem that they had
investigated, This site was dominated by capeweed
(Arciotheca calendbr (1) Levyns) and a simall
propoting of grusses (such as Lolima rigidon
Gandin, Horden teporingum Lank and Broasus Sp.)
i 19991 appears thar capeweed and tliese grasses
are nol hosts Tor either ! oneglecties nor K odivos.,
which were ahsem or scarce i1 ihe eleven samples
collected at e site. This observiation is consistent
with the lindings of Vanstone & Russ (200000, by,
whio Tave shown the plants species Toand al this sile
10 he largely vesistant o 22 weglectus.

Fignre 2 shows the geographic disiribuion of the
Prutylenchas spp.and Redophalos spp. collected. I
WA, species swher than 72 aegdeerns oceurred toward
the westand south where sinnnal saintatl is higher, In
SN O DN T T detltisn, puatliopenivily and popilation

dyiatiegs ol Prafefeindne thoreed on w bt i Soutls Anshaib
PRUY theses Eraiversity of Addetaichs Tl .

CEN g

fy62) wa SA Vie
I 1) Per
At itle o
f o "®an.

Fig, 2. Distibution ol Prastenhos and Radupliofuy species
collected in sowhern Ansiralie. A B, Pratvlemncln
neplecnn and Prorvlen s thened, AL Tn WAL B, In SA

and Vie, C D, Orher species. Colin WAL DL i SA imd Vi,

SA and Vie, Poneglectus was widespread and.
although less commaon, P thorgei occureed
theoughout most ol the wren sampled. The other
species presenl i eastern SA were mostly in native
vegelation.  Preavhinchils  genatus oecurred  in
cropping sotls of o high rainlallarea of Vie.

Discussion

This study eonlirms the diversity o Prafylenchns
species in WA cropping soits (Riley & Kelly
press) and the relutive lack ol diversity in SA (Nicol
19964, A predominance of B oneglectus and/or P2
tharmei incercal soils is consistent with that in other
countries with clineres simitar Wy southern Austratbia.
lor example South Afvica Gowdian e af, 1992y and
faly (Pabimisane 1992), 1o Pouugal, however,
pencieany nd P cremaies were more commuon i
carcals and other crops than B2 opegtectns and 72
thorued (de O, Abnuntes T987) Simiknly, in other
clinadic zones. pther Pravlenching species have
hecome predominant in cercal crops, Tor example 7
seriberi 18 predominam in Arhansas, USA {Robbins
er ol 1989) and P opepetrans in Prince Hiwird
Islund, Canadir ¢Kimpinski e af. 1989),

While £2 weglevis and Borhioruet way be the niost
cormmon species incercal produciog arcas off
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At and sl areas worldwade some authors
repuorl wide species diversity as seen i WAL Tor
mstanees Jovdaam o o (1992) Tound 1 brochyvurns.
1 pentetremis and £ scae along with 2 neglecies and
o therned inowheat fietds inosinter sl aceis n
South Alrcicund Potter 8 Toynshend (197 5) fonnd
P veenarus. o eeleoins fmest commnen),
penerrans and £ prarensis (de Man. T88O) Filipjey
1930 T cercal sl in Ontirieo, Canaduo. T moister,
piore pgriculonlly  diverse covironments species
diversity can beoeven grenler: nine species. were
réperted Fronn eld soils of castern Genmany { Decker
& Dowe 1974 and T4 species i eastern Canada
(Townshend ef af, 1978),

Eoarvleachuy ooy has not peeyiously  been
recorded in Ausoalio. Thowever, in the carlier suryey
of WAL Riley & Kelly tm o press) found an
npidentitied species similae 1o 2 thoruer with
pllinities o 2 deres o 1 fallay O Hodda, pers,
cumin., 1998 which was probably the B feres as
identified in this study. Pracctenction reres identilied
frere closely (its the original deseription al the
species (Khan & Sipgh 19750 and matervial front fhe
French West Tnddies recently deseribed by van dei
Pierg and Quencherve (20000 (Table 21 The WA
specimens seem o e somewhat Tonger. hul [t
within the range tor the sy let fenath and thezand ¢
vianlues, The hvalue is considerably higher (60.2-74 v,
F1-5.5) but s ovy he due (o distortion ol the
aesophagenl region inosevecul of aor specimens
which fiay Bive moved the base gl the sesopligs
sonewhid anteriad  resulting in mensuring

mcetrueies, The grentest discrepancy seems o he

e Tength ol the pusterior aterme sac which i the
original description as well s by van den Burg and
Oncneherye, is reported as aboul (wice as long s in
v aeriale Pevionchus feres elosely resembles 2
thewened i body, styler and il lenglh. the shape ol
the By region and the stylat knobs and the position nf
the vulvae Oia 1) Pramdenchis teves, thevelire.
cotld te confised with £ thornei, espectally i arcas
where the fter v common, The o led il the
main character separating 1he o specica is guite
variahle and specimens with only a ehl eremton on
the Gl could be identitied ns 7 thorned witle shight
mgrkings on the tl termnus: o charaeterishic nol
dpcamman in that species. Generally though when
prterial s plentitul. the difference between the (wig
species ds obyiows Wit £ ferey hiving w mord
pointed eremite il 10 was tupher observed thar te
(i egion of 17 feres is aboat one pricion wider i
the Tip region of £ thered. This charagter oy be
difficult o msure but in direet comparison s
imimediately upparent, Also the Tpoegion ol F fores iy
piore el ol and the cephalic Trumework cxiension
shoeter 1y i £ thetaed,

Althowgh nol alb the species previonsly toumd

drylund cropping sonls uf WA (Riley & Kelly in
press) woere collecwed, the addinan of £ ey 1orhe
list iy stenificant, As 2 geres wis the mose ¢onmmnom
species collected in WA und pecurred i w variety of
crops o natyve vegetation, G0 shoukd he piven
priority for further investigarion. As ndicated ghovie
wolk on Prafvlenc s in southern Avsteline s
concentrated on 2 peglectyy and B thorer wWith
ditferences i host rgnge, distribulion and ol
heing Tound, Teis likely thin 22 geres will difter From
both of these and drop monagament strafeyies
designed (o conlrol 2 e glectus and B thonied iy
e wndermined by P feress Sinee ils deseription Lo
wstaed e 1975 there have been relalively e
reports of Poreres and studies ol s hiology or
agoicaltyfal significinee. Therd is therafo,
nfornation from which to predict s fmportanee i
WA,

The derecnion o £ penetrans v WA is nilable
becutse the Tupin riwts were exceptionully heavily
infested il this site and (e preceding wheat Crop el
also heen heavily infested (S0 Kelly, pers, cotmi.
20000 Marrow dealed Tupioe s considered e e
Festatant (o P ieglecins (Vo Vansione, pers. comin.
20000, The only lapin/Frandendlus . combinaion
assessed. so il uppedrs tal This esistanee is ol

demenl Torall Pratvtenchus spp. The occurrence ol

14 penerrais i tuping wheast and brassicus soalso
importnt as it dicates that it may not be casaly
controlledd by crop rotation (especially i1 i host
pange inchndes the common eercal, legume
hrassica crops). Pranvlencins pencrvans his heen
pecorded widely inall Australian States, largely m
higher euinfallarens and/or associated with perdoniul
crops (Mebeod e . 19900 bul alse 1 aasociation
with Jupin in Queenstand (QIdE and hrassicas 11
virrlons States.

Prevvlenchins sertbmert has been identified recemly
i samples ront eropping soil in WA (Riley & kelly
e press s b carlier reeords in Ausirilige are o
considenad wy be Prarvienchoy jordanenxis T,
TORG INMCcLesd eral 19940, Further collechions ol 7
sorthaers me Aostrulios are reguired 0 conlinm iis
presence.

Pratvlenchiy crenatas wivs found only in o high
caintull e of Vietore whneh tes outside the main
crapping arcas ol southern Awstraling 1 T been
recorded i other Australian States inhighe pain bl
arcits and ostly e dssockiton will pergnmialy
(Ml eod e al 19940 With the orked increase in
Al cropping wssociiied with the relanve deeline
N returns From igzine enterprises in sucliareis s
possible thal 2 cromaries. along - with orher
Prafylenchiny species, will cineree s inporting pests.

The collection of B medivies Trom nalive vegetaion
oSA s s aoteworthy This species by been
recopised wsa potental agrivulral pest in WA and,
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althongh less common than some Praiylenchus spp..
it is found widely distributed (Riley & Kelly 2001).
17 particular Factors, such as high frequency of lupin
cropping, are conlirmed Lo contribute 1o (he
dominance of R. nativies over Pratvlenchus under
cerlain circumstance in WAL a search based on this
informulion may ulso Tind R, natfvis i agricultural
soils in SA.
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